Melatonin protects podocytes from angiotensin II-induced injury in an in vitro diabetic nephropathy model.
Diabetic nephropathy (DN) is a severe renal disorder characterized by podocyte damage and accumulation of extracellular matrix leading to further glomerulosclerosis, possibly via the activation of inflammatory signaling and the generation of oxidative stress. Melatonin has been considered a robust anti‑oxidant, and is able to attenuate DN in several animal models. In the present study, cell viability was examined by CCK-8 assay. Cell apoptosis, intracellular reactive oxygen species and mitochondrial membrane potential (MMP) levels were measured by flow cytometry. Western blot analysis was performed to detect the expression of Nephrin, B cell lymphoma‑2 (Bcl‑2)‑associated X protein (Bax), Bcl-2, Caspase-3, Janus kinase (JAK)2 and Signal transducer and activator of transcription (STAT)3 in podocytes. Based on an in vitro podocyte injury model, the present study found that the application of melatonin significantly reduced AngII‑induced apoptosis and increased the proliferative rate of cells, as evidenced by decreased expression levels of apoptotic proteins, including Caspase‑3 and Bax, and a change in the ratio of Bax/Bcl‑2. Further investigation demonstrated that a reduction in oxidative stress and the recovery of mitochondrial function were involved in this protective effect. In addition, the Jak/STAT signaling pathway was inhibited, indicating that cytokine‑mediated inflammation was also targeted by melatonin. The present study demonstrated for the first time, to the best our knowledge, that melatonin exerted an anti-apoptotic effect in AngII-mediated podocyte injury, and indicates a possible mechanism to explain the protective effect of melatonin in DN.